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n Reaction mechanism of Escherichia coli
dihydrodipicolinate synthase investigated by X-ray
crystallography and NMR spectroscopy. Stefan Blickling,
Christian Renner, Bernd Laber, Hans-Dieter Pohlenz, Tad A
Holak and Robert Huber. (1997). Biochemistry 36, 24–33.
Dihydrodipicolinate synthase (DHDPS) is the first enzyme
unique to the lysine biosynthetic pathway of procaryotes. 
It catalyzes the condensation of pyruvate with L-aspartate
b-semialdehyde. The authors present the crystal structures of
five complexes of Escherichia coli DHDPS with (1) pyruvate, (2)
pyruvate and the L-aspartate b-semialdehyde analog succinate
b-semialdehyde, (3) the inhibitor a-ketopimelic acid, (4)
dipicolinic acid, and (5) the natural feedback inhibitor L-lysine.
A reaction mechanism for DHDPS is proposed, and important
features for inhibition are identified.
7 January 1997, Biochemistry
n Loop and subdomain movements in the mechanism of
Escherichia coli dihydrofolate reductase:
crystallographic evidence. Michael R Sawaya and 
Joseph Kraut (1997). Biochemistry 36, 586–603.
Dihydrofolate reductase (DHFR) is a biologically universal
housekeeping enzyme which catalyzes the NADPH-linked
reduction of 7,8-dihydrofolate to 5,6,7,8-tetrahydrofolate. The
reaction catalyzed by Escherichia coli DHFR cycles through five
detectable kinetic intermediates: holoenzyme, Michaelis
complex, ternary product complex, tetrahydrofolate (THF)
binary complex, and THF×NADPH complex. Isomorphous
crystal structures analogous to these five intermediates and to
the transition state (as represented by the methotrexate
NADPH complex) have been used to assemble a 2.1Å
resolution movie depicting loop and subdomain movements
during the catalytic cycle. This complete series of structures
allowed the authors to visualize details of the reaction pathway.
21 January 1997, Biochemistry
n Solution structure of phenol hydroxylase protein
component P2 determined by NMR spectroscopy.
Hong Qian, Ulf Edlund, Justin Powlowski, Victoria Shingler
and Ingmar Sethson (1997). Biochemistry 36, 495–504.
Phenol hydroxylase from Pseudomonas sp. CF600 is a member
of a family of binuclear iron-center-containing multicomponent
oxygenases, which catalyzes the conversion of phenol to
catechol. In addition to a reductase component which transfers
electrons from NADH, optimal turnover of the hydroxylase
requires P2, a protein containing 90 amino acids. The solution
structure of P2 has been solved by NMR spectroscopy. The
structure is composed of three helices, six antiparallel
b strands, one b hairpin, and some less ordered regions. This is
the first coupling protein structure among the known
multicomponent oxygenases.
21 January 1997, Biochemistry
n Three-dimensional structure of tetrahydrodipicolinate
N-succinyltransferase. Todd W Beaman, David A Binder,
John S Blanchard and Steven L Roderick (1997).
Biochemistry 36, 489–494.
The conversion of tetrahydrodipicolinate (THDP) and
succinyl-CoA to N-succinyltetrahydrodipicolinate and CoA is
catalyzed by THDP N-succinyltransferase and is the
committed step in the succinylase pathway by which bacteria
synthesize L-lysine and meso-diaminopimelate, a component of
peptidoglycan. The X-ray crystal structure of THDP
succinyltransferase has been determined to 2.2 Å resolution.
The enzyme is trimeric and displays the left-handed parallel
b helix (LbH) structural motif. The location of the active site
of THDP succinyltransferase is suggested by the binding of
two inhibitors to the LbH domain.
21 January 1997, Biochemistry
n The solution structure of the S1 RNA-binding domain: a
member of an ancient nucleic acid-binding fold. Mark
Bycroft, Tim JP Hubbard, Mark Proctor, Stefan MV Freund
and Alexey G Murzin (1997). Cell 88, 235–242.
Many RNA-binding proteins are modular and contain distinct
globular domains that mediate RNA binding. The S1 domain
is found in a large number of RNA-associated proteins. The
structure of the S1 RNA-binding domain from the Escherichia
coli polynucleotide phosphorylase has been determined using
NMR methods and consists of a five-stranded antiparallel
b barrel. Conserved residues on one face of the barrel and
adjacent loops form the putative RNA-binding site. The
structure of the S1 domain is very similar to that of cold shock
protein.
24th January 1997, Cell
n Structure of the single-stranded-DNA-binding domain
of replication protein A bound to DNA. Alexey Bochkarev,
Richard A Pfuetzner, Aled M Edwards and Lori Frappier
(1997). Nature 385, 176–181.
The single-stranded DNA-binding proteins (SSBs) are
essential for DNA function. This paper reports the crystal
structure at 2.4 Å resolution of the single stranded-DNA-
binding domain of human replication protein A (RPA) bound
to DNA. The domain comprises two structurally homologous
subdomains oriented in tandem. The ssDNA lies in a channel
that extends from one subdomain to the other. The structure
of each RPA70 subdomain is similar to those of the
bacteriophage SSBs.
9 January 1997, Nature
n Unusual Rel-like architecture in the DNA-binding
domain of the transcription factor NFATc. Scot A Wolfe,
Pei Zhou, Volker Dötsch, Lin Chen, Angie You, 
Steffan N Ho, Gerald R Crabtree, Gerhard Wagner and
Gregory L Verdine (1997). Nature 385, 172–176.
Transcription factors of the NFAT family regulate the
production of effector proteins that coordinate the immune
response. This paper describes the solution structure of a
20 kDa domain of NFATc (NFATc-DBD) that is both
necessary and sufficient to bind DNA and activate
transcription cooperatively. Although the overall fold of the
NFATc DNA-binding domain is related to that of NF-KB 
p50, the two proteins use significantly different strategies for
DNA recognition.
9 January 1997, Nature
n NMR structure of inactivation gates from mammalian
voltage-dependent potassium channels. Christof Antz,
Matthias Geyer, Bernd Fakier, Markus K Schott, H Robert
Guy, Rainer Frank, Johann Peter Ruppersberg and 
Hans Robert Kalbitzer (1997). Nature 385, 272–275.
N-type inactivation of voltage-gated potassium (Kv) channels
occurs by a ‘ball-and-chain’ type mechanism. In this
mechanism an N-terminal domain (inactivation gate), which is
tethered to the channel protein, binds to its receptor at the
inner vestibule of the channel, thereby physically blocking the
pore. This paper describes the NMR solution structures of two
ball peptides, Raw3 and RCK4. Raw3 (Raw3-IP) has a 
compact structure that exposes two phosphorylation sites and
allows the formation of an intramolecular disulphide bridge.
RCK4 shows a similar spatial distribution of charged and
uncharged regions, but is more flexible and less ordered in its
amino-terminal parts.
16 January 1997, Nature
n Synergistic effects of substrate-induced conformational
changes in phosphoglycerate kinase activation. Bradley
E Bernstein, Paul AM Michels and Wim GJ Hol (1997).
Nature 385, 275–278.
Phosphoglycerate kinase (PGK), catalyzes the transfer of a
phosphoryl-group from 1,3-bisphosphoglycerate to ADP to
form 3-phosphoglycerate and ATP. This paper describes the
2.8Å crystal structure of a ternary complex of PGK from
Trypanosoma brucei, the causative agent of sleeping sickness.
The PGK ternary complex exhibits a dramatic closing of the
large cleft between the two domains, thereby bringing the two
ligands, 3-phosphoglycerate and ADP, into close proximity.
The results provide the first observation of the PGK active site
in a catalytic conformation.
16 January 1997, Nature
n Crystal structure of the NG domain from the signal-
recognition particle receptor FtsY. Guillermo Montoya,
Cecilia Svensson, Joen Lulrink and Irmgard Sinning (1997).
Nature 385, 365–368.
Newly synthesized proteins destined either for secretion or
incorporation into membranes are targeted to the membrane
translocation machinery by a ubiquitous system consisting of a
signal-recognition particle (SRP) and its receptor (SR). This
paper describes the structure of the GTPase-containing
portion of FtsY, the functional homologue of the SRP receptor
of Escherichia coli, at 2.2Å resolution without bound nucleotide.
The structure explains the low affinity of FtsY for GTP, and
suggests rearrangements that may occur on nucleotide binding.
It also identifies regions potentially involved in the
transmission of signals between domains and in interactions
with regulatory proteins.
23 January 1997, Nature
n Structure of the conserved GTPase domain of the
signal-recognition particle. Douglas M Freymann, Robert
J Keenan, Robert M Stroud and Peter Walter (1997).
Nature 385, 361–364.
The signal-recognition particle (SRP) and its receptor (SR)
function in the co-translational targeting of nascent
protein–ribosome complexes to the membrane translocation
apparatus. This paper describes the structure of the
nucleotide-free form of the fragment of SRP, containing the
two N-terminal domains. Consistent with a role for apo SRP in
protein targeting, the sidechains of the empty active-site
pocket form a tight network of interactions which may stabilize
the nucleotide-free protein. The structural relationship
between the two domains suggest that the N domain senses or
controls the nucleotide occupancy of the GTPase domain.
23 January 1997, Nature
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n Crystal structure of colicin la. Michael Wiener, Douglas
Freymann, Partho Ghosh and Robert M Stroud. (1997).
Nature 385, 461–464.
The ion-channel forming colicins kill bacterial cells by
co-opting bacterial active-transport pathways and forming
voltage-gated ion conducting channels across the plasma
membrane of the target bacterium. The crystal structure of
colicin Ia reveals a molecule 210Å long with three distinct
functional domains arranged along a backbone of two
extraordinarily long a helices. The two 160 Ålong a helices
link the receptor-binding domain to the other domains and
enable the colicin Ia molecule to span the periplasmic space
and contact both the outer and plasma membranes
simultaneously.
30 January 1997, Nature
n The structure of the GTPase-activating domain from
p50rhoGAP. Tracey Barrett, Bing Xiao, Eleanor J Dodson,
Guy Dodson, Steven B Ludbrook, Kurshid Nurmahomed,
Steven J Gamblin, Andrea Musacchio, Stephen J Smerdon
and John F Eccleston (1997). Nature 385, 458–461.
Members of the Rho family of small G proteins transduce
signals from plasma-membrane receptors. GTPase-activating
proteins (GAPs) stimulate the intrinsic GTPase activity of
small G proteins thereby inactivating them. The structure of
p50rhoGAP is an unusual arrangement of nine a helices, the
core of which includes a four-helix bundle. Residues conserved
across the rhoGAP family are largely confined to one face of
this bundle, which may be an interaction site for target
G proteins.
30 January 1997, Nature
n High resolution solution structure of ribosomal protein
L11-C76, a helical protein with a flexible loop that
becomes structured upon binding to RNA. Michelle A
Markus, Andrew P Hinck, Shengrong Huang, David E
Draper and Dennis A Torchia (1997). Nat. Struct. Biol. 4,
70–77.
Ribosomal protein L11 is associated with the ‘GTPase centre’
of the large ribosomal subunit and is required for efficient
protein synthesis. The structure of the C-terminal RNA
recognition domain of L11 has been solved by NMR. Although
the structure can be considered high resolution in the core, 15
residues between helix a1 and strand b1 form an extended,
unstructured loop. Chemical shifts differences between the
free protein and the bound protein suggest that the loop as
well as the C-terminal end of helix a3 are involved in RNA
binding.
January 1997, Nature Structural Biology
n The structure of MCP-1 in two crystal forms provides a
rare example of variable quaternary interactions.
Jacek Lubkowski, Grzegorz Bujacz, Lluís Boqué, Peter J
Domaille, Tracy M Handel and Alexander Wlodawer
(1997). Nat. Struct. Biol. 4, 64–69.
Chemokines are small secreted proteins involved in
intercellular signalling. The crystal structure of recombinant
human monocyte chemoattractant protein (MCP-1) has been
solved in two crystal forms. One crystal form contains a dimer
in the asymmetric unit, while the other contains a monomer.
Although both crystal forms grow together in the same droplet,
the quaternary structures differ dramatically. In addition, both
X-ray structures differ to a similar extent from the solution
structure of MCP-1. 
Comparison of the three MCP-1 structures revealed a direct
correlation between the mainchain conformation of the first
two cysteine residues and the quaternary arrangements.
January 1997, Nature Structural Biology
n A new function for a common fold: the crystal structure
of quinolinic acid phosphoribosyltransferase. Janina C
Eads, Derya Ozturk,Tom B Wexler, Charles Grubmeyer and
James C Sacchettini (1997). Structure 5, 47–58.
Quinolinic acid (QA) is a neurotoxin present at high levels in
the central nervous system of patients with certain diseases,
such as AIDS and meningitis. The enzyme quinolinic acid
phosphoribosyltransferase (QAPRTase) provides the only
route for QA metabolism. QAPRTase catalyzes the synthesis
of nicotinic acid mononucleotide (NAMN) from QA and
5-phosphoribosyl-1-pyrophosphate (PRPP). The crystal
structure of QAPRTase from Salmonella typhimurium has been
determined with bound QA and with bound NAMN. The
structure comprises a mixed a/b N-terminal domain and an
a/b barrel-like domain. The active site is located at the
C-terminal ends of the b strands of the a/b barrel, and is
bordered by the N-terminal domain of the second subunit of
the dimer.
15 January 1997, Structure
n The molecular basis for allergen cross-reactivity:
crystal structure and IgE-epitope mapping of birch
pollen profilin. Alexander A Fedorov, Tanja Ball, Nicole M
Mahoney, Rudolf Valenta and Steven C Almo (1997).
Structure 5, 33–45.
The profilins are a group of ubiquitous actin monomer binding
proteins that are responsible for regulating the normal
distribution of filamentous actin networks in eukaryotic cells.
The authors report the X-ray crystal structure of birch pollen
profilin (BPP) at 2.4 Å resolution. The major IgE-reactive
epitopes were found to cluster on the N- and C-terminal
a helices and a segment of the protein containing two strands
of the b sheet. The overall fold of this protein is similar to that
of the mammalian and amoeba profilins. (In the same issue,
Thorn et al. describe a similar structure: Kurt S Thorn, Hans
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EM Christensen, Ron Shigeta Jr, Don Huddler Jr, Lamaat
Shalaby, Uno Lindberg, Nam-Hai Chua and Clarence E
Schutt, Structure 5, 19–32.)
15 January 1997, Structure
n Crystal structure of common type acylphosphatase
from bovine testis. Marjolein MGM Thunnissen, Niccolo’
Taddei, Gianfranco Liguri, Giampietro Ramponi and Pär
Nordlund (1997). Structure 5, 69–79.
Acylphosphatase (ACP) is a low molecular weight phospho-
monohydrolase catalyzing the hydrolysis of the carboxyl-phos-
phate bond present in acylphosphates. The crystal structure of
‘common type’ ACP from bovine testis has been determined to
a resolution of 1.8Å. The overall protein folds of common type
and muscle ACP are similar but their loops have very different
conformations. The phosphate-binding loop of ACP shows
some remarkable similarities to that of low molecular weight
protein tyrosine phosphatase.
15 January 1997, Structure
n The DNA-binding domain of OmpR: crystal structure of
a winged helix transcription factor. Erik Martínez-Hackert
and Ann Stock (1997). Structure 5, 109–124.
The bacterial response regulator OmpR is a transcription factor
that differentially regulates the expression of genes encoding
the major outer membrane porin proteins, OmpF and OmpC.
The authors have determined the crystal structure of the
Escherichia coli OmpR C-terminal domain at 1.95 Å resolution.
The structure consists of three a helices packed against two
antiparallel b sheets. Two helices, a2 and a3, and the ten
residue loop connecting them constitute a variation of the
helix-turn-helix (HTH) motif. Previous mutagenesis studies
indicate that the large loop connecting helices a2 and a3 is the
site of interaction with the a subunit of RNA polymerase.
15 January 1997, Structure
n Crystal structure of a thermostable Bacillus DNA
polymerase I large fragment at 2.1 Å resolution. James
R Kiefer, Chen Mao, Connie J Hansen, Scott L Basehore,
Holly H Hogrefe, Jeffrey C Bramen and Lorena S Beese
(1997). Structure 5, 95–108.
A DNA polymerase large, Klenow-like, fragment from a
recently identified thermostable strain of Bacillus
stearothermophilus (BF) was characterized and its crystal
structure determined to 2.1 Å resolution. This structure
represents the highest resolution view of a Pol I enzyme
obtained to date. Comparison of three Pol I structures reveals
no compelling evidence for many of the specific interactions
that have been proposed to induce thermostability, but
suggests that thermostability arises from innumerable small
changes distributed throughout the protein structure.
15 January 1997, Structure
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